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PCT/US99/22791 

2-PIPERAZINOALKYLAMINOBENZOAZOLE DERIVATIVES • 
DOPAMINE RECEPTOR SUBTYPE SPRrTPTP t. t^mt^ ' 

BACKGROTTWn OP TWT^ INVENTT^ 

5 Field of the Invention 

This invention relates to 2-piperazinoalkylaminobenzo- 
azole derivatives and to pharmaceutical compositions containing 
such compounds. It also relates to the use of such compounds 
in the treatment or prevention of psychotic disorders such as 
10 schizophrenia and other central nervous system diseases. 
Description of the Rglat-pH 

The therapeutic effect of conventional antipsychotics; 
known as neuroleptics, is generally believed to be exerted 
through blockade of dopamine receptors. However, neuroleptics 

15 are frequently responsible for undesirable extrapyramidal side 
effects (EPS) and tardive dyskinesias, which are attributed to 
blockade of D 2 receptors in the striatal region of the brain. 
The dopamine D4 receptor subtype has recently been identified 
(Nature, H£: 610 (Van Tol et al . , 1991); Nature, Ml: 146 

20 (Sokoloff et al., 1990)). Its unique localization in limbic 
brain areas and its differential recognition of various 
antipsychotics indicates that the D4 receptor plays a major 
role in the etiology of schizophrenia. Selective D 4 
antagonists are considered effective antipsychotics free from 

25 the neurological side effects displayed by conventional 
neuroleptics. 
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derivatives. 
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SUMMARY OF THE TKnnrxrrmM 
This invention, provides novel compounds of Formula I which 
interact with dopamine subtypes. Accordingly, a broad 
embodiment of the invention is directed to a compound of 
Formula I: 

Ri ) — ( 

A-N N-(CH 2 ) m -Ar 




^ X Re R 5 "Re 

I 



wherein 



A is C.-C, alkylene optionally substituted with one or two C.-C, 
alkyl groups; 

R x and R 2 are the same or different and represent hydrogen, 
halogen, Cl -C 6 alkyl, Cl -C 6 alkoxy, Cl -C 6 alkylthio, hydroxy, 
amino, mono- or di ( Cl -C 5 ) alkylamino, cyano, nitro, Cl -C s 
alkylsulfonyl, sulfonamide or Cl -C 6 alkyl sulfonamide, 
perfluorofC^Cs) alkyl or perf luoro (C,-C s ) alkoxy ; 

R 3 , R4, R s . and R 6 are the same or different and represent 
hydrogen or C.-C, alkyl; 

X is sulfur, oxygen or NR, where R, is hydrogen or C t -C s alkyl; 

R, is hydrogen or C^Cj alkyl; 

m is 0 or an integer chosen from 1 and 2; and 

Ar represents mono or bicyclic aryl or heteroaryl, each of 
which is optionally substituted independently with up to 
five groups selected from C.-C, alkyl, Cl -C s alkoxy, 
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cyano, 



"itiuoromethoxy, c r "^"oromethyl, 
a lkyl sulfonamide ' SUifonam ide, 

or 

5 

dopamine n„ 

°4 receptors are 

«~ — r. .re use£ul in ' t ~— - ract „ ith 

««— -1 « unre.po^,,..., ^ ^ 

— — chMe involvin ; «*. 

"ttio. d e£icit disocder<| i <"P«™>n t or 

««n ity M „ lK — ««. hi9h 

binding to the n 

ThS " "~ « U3e£ul in ' ™*»- 

-M-WtaoU. psychMic ' SUC 'or ejMmple> 

receptors. tly by m °dulaticn of D< 

Compounds of th<= 

this invention are 

treatment of depression in th * 

25 Passion, mem0 ry- impairment 

25 d — by modulat . on S ~* or Al 2h ei raer . s 

reC6Pt0rS Sin - they exist 
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selectively m areas known to control emotion and cognitive 

functions. 

Thus, in another aspect, the invention provides methods 
for treatment and/or prevention of neuropsychological or 
5 affective disorders including, for example, schizophrenia, 
mania, dementia, depression, anxiety, compulsive behavior, 
substance abuse, memory impairment, cognitive deficits, 
Parkinson-like motor disorders, e.g., Parkinsonism and 
dystonia, and motion disorders related to the use of 
10 neuroleptic agents. In addition , the compounds q£ ^ 
invention are useful in treatment of depression, memory", 
impairment or Alzheimer's disease. Further, the compounds of 
the present invention are useful for the treatment of other 
disorders that respond to dopaminergic blockade, e.g., 
15 substance abuse and obsessive compulsive disorder. These 
compounds are also useful in treating the extrapyramidal side 
effects associated with the use of conventional neuroleptic 
agents. 



20 



In yet another aspect, the invention provides 
pharmaceutical compositions comprising compounds of Formula I. 

In another aspect, the invention provides intermediates 
useful in the preparation of compounds of Formula I. 
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^^^^^^ PCr ™» 

As mentioned above, the invention relates to 

eiaces to comDounds ^ 

and E . is hydr _ In _ preferred 

■ » ° or i, ^ A i3 w 

unsubsticuwd c c 0 „ ' " m ° re "«*«abl y 

and „, „ toth hydrogMi an o£ ^ • . 

10 J tw yen # and m as 0. 

R9 Rg Rg 

where each of r anr? d 

* 1S tiy selected £rom 

hydrogen. c ,-c, , lkyl , c _. c< 

Crifluoromethyl ^ ° X 



20 



xn otner p« ticulaxly preterred COWs o£ r _ ^ 
- ^ep.„ d e„ tIy ael ec t e d tro „ hydrog . n , ^ " 
a o C loro or £luoro . or crifluoromethyi JJ 
h 19 h ly preterred ccnpounds of FoniIula ^ fc ^ 
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where each of R 9 and R i0 is independently selected from 
hydrogen, 4-0,-0, alkyl, 2-0,-0, alkoxy, 4-halogen, or 3- 
trifluoromethyl, provided that one of R, and R l0 ia hydrogen. 
Even more preferred are compounds where R, and R 10 are 
independently selected from hydrogen, methyl, methoxy, ethoxy, 
isopropoxy, chloro, or fluoro. 

In another group of preferred compounds of Formula I, R t 
and R, independently represent hydrogen, halogen, Cl -C s alkoxy.. 
C,-C t alkyl, C,-C t alkylsulfonyl, alkyl sulfonamide, or 
sulfonamide. A highly preferred group of such compounds 
include those where at least one of R, and R, is hydrogen and 
the other is methoxy, methyl, chloro, fluoro, methoxy, ethoxy, 
or methylsulfonyl. Particularly preferred compounds of this 
group include those where R, is hydrogen and R 2 is in the 4 or 
6 position on the nitrogen containing ring system. 

In still another group of preferred compounds of Formula 
I, Ar is a naphthyl group of the formula 




where each of R, and R, 0 is independently selected from 
hydrogen, 0,-C, alkyl, 0,-C, alkoxy, halogen, or 
trif luoromethyl . A preferred group of compounds having the 
above naphthyl and where X is NH. 



WO 00/18767 

PCT/US99/2279I 

A preferred group o£ compou „ ds Qf ^ ^ 
represented by Formula II : 

R 2 N ^ S Ra R 5 R 6 
ii 

wherein 

* is c,-c, ^ optionaUy substituted with one or two c -c 
alkyl groups; " 6 



*x and R 2 are as defined above for Formula i ; 

or c,-C 3 



10 «.. R.. t.. and Ri independently represent hydrQgen 



15 



alkyl, preferably methyl ; 
R 8 is hydrogen or d-C, alkyl; 
m is an integer chosen from 0, i or 2; and 
Ar is as defined above for Formula I. 

in more preferred compounds of n, m is 0 Qr 1; ^ & ±> 

-substituted Cl -C„ more preferably unsubstituted c„ c or C 
alkylene. " " 

^ m pr , ferred conpound3 of pormuu k ^ 

20 those where Ar is selected from 



RS Rg Rg 
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where each of R, and R l0 is independently selected from 

hydrogen, Cl -C 6 alkyl, Cl -C s alkoxy, halogen, or 
trif luoromethyl. In highly preferred such compounds, not both 
R, and R l0 are hydrogen when Ar is phenyl, Ri -r s are hydrogen, m 
5 is 0, and A is ethylene. In other highly preferred compounds 
of Formula II, Ar is selected from pyridyl and pyrimidinyl 
groups of the formula: 

R 9 Rg 

where each of R, and R l0 is independently selected from- 
10 hydrogen, Cl -C s alkyl, Cl -C e alkoxy, halogen, or 

trif luoromethyl . 

In other particularly preferred compounds of II, R 9 and R l0 

are independently selected from hydrogen, c x -C 3 alkyl, c^C, 

alkoxy, chloro or fluoro, or trif luoromethyl, provided not both 
15 R, and R ia are hydrogen when Ar is phenyl, R t -R s are hydrogen, A 

is ethylene, and m is 0. in yet other highly preferred 

compounds of Formula II, Ar is 

where each of R, and. R l0 is independently selected from 
20 hydrogen, 4-a-C, alkyl, 2-C.-C, alkoxy, 4-halogen, or 3- 
trif luoromethyl, provided that only one of R, and R., is 
hydrogen. Even more preferred are compounds where R, and R 
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fr ° m hydr ^ en ' "-ethyl, methoxy, 
ethoxy, is0 propoxy, chloro, or f Wo- with th 

Phenyl, not both R, and R u are hydrogen 

5 In another group of D ref P rr^ 

preferred compounds of Formula n R 

~ * ^ My repr _ ^ hai _ 

or — , ^ ot J: 

group include those where R ±« 

fi . 1 1S hydr ° gen and R. is i„ the 4 Qr 

Position on the nitrogen containing ring sysCem . 

In still another group of prefers „ 
15 TT - Preferred compounds of Formula 

II, Ar is a naphthyl group of the formula 



R9 




•10 



where each of r and d 

Rl ° " -Gently selected f rom 
hydrogen, Cl -C 5 alkyl, c _ c ... 

trlfl 16 alkOXy ' hal °9en, or 

trifluoromethyl. A Dref*«-«H 
20 h . Preferred group of compounds are those 

20 havang the above naphthyl where x is a 

-other preferred group of compounds of the invention is 
represented by Formula in : 
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R, M 




R-T *° R 8 R s Re 



III 

wherein: 

A is C 2 -C 6 alkylene optionally substituted with one or two C x -C € 

alkyl groups; 
Ri and R 2 are as defined above for Formula I; 

R 3 , R 4 , R 5 , and R 6 independently represent hydrogen or c x -C 3 
alkyl, preferably methyl; 

R a is hydrogen or C,-C 3 alkyl; 

m is an integer chosen from 0, 1 or 2; and 

Ar is as defined above for Formula I. 

In more preferred compounds of III, m is 0 or 1; and A is 
unsubstituted C^C 4/ more preferably unsubstituted C 2 , C 3 , or C 4 , 
alkylene. 

Particularly preferred compounds of Formula III include 
those where Ar is selected from 

R9 Rg ^9 

where each of R, and R l0 is independently selected from 
hydrogen, Cl -C s alkyl, Cl -C ( alkoxy, halogen, or 
trif luoromethyl . 
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in other particularly preferred compounds of in, R , and 
R l0 are independently selected from hydrogen, c-C al ky i, ... 
alkoxy, chloro or fluoro, or trif luoromethyl . 

in highly preferred compounds of Formula in, Ar ig 
5 selected from py rid yl and pyrimidinyl grQups Qf ^ 

Rg Rg 

where each of R, and R| „ ls independently ^ 

hydrcoen. c.-C. aU yl . C..-C. a lte x y . halo9en , or 
trif luoromethyl . 

in lyet other highly preferred compounds of Formula in, 



Ar is 



where each of R 9 and R „ is independently selected ^ 
hydrogen, 4-C.-C, alkyi, 2 . Cl -c 3 alkoxy, 4-halogen, or 3- 
15 trifluoromethyl, provided that one of R, and R :o is hydrogen . 
Even more preferred are compounds where R, and R le are 
independently selected from hydrogen, methyl, methyoxy, ethoxy, 
isopropoxy, chloro, or fluoro. 

in another group of preferred compounds of Formula in, r, 
20 and R, independently represent hydrogen, halogen, Cl -C 5 alkoxy ^ 
C.-C. alkyi, Cl -C s alkylsulfonyl, sulfonamide, or alkyl 
sulfonamide. A highly preferred group Qf ^ 
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include those where at least one of R, and R, is hydrogen and 
the other is methoxy, methyl, chloro, fluoro, methoxy, ethoxy, 
or methylsulfonyl. Particularly preferred compounds of this 
group include those where R, is hydrogen and R 2 is in the 4 or 
5 6 position on the nitrogen containing ring system. 

In still another group of preferred compounds of Formula 
III, Ar is a naphthyl group of the formula 

where each of R 9 and R l0 is independently selected from. 
10 hydrogen, C x -C 6 alkyl, C X -C B alkoxy, halogen, or 
trifluoromethyl. A preferred group of compounds having the 
above naphthyl and where X is NH. 

Yet another preferred group of compounds of the invention 
15 is represented by Formula IV: 

R 3 R4 

V^-N A— N N-(CH 2 ) m -Ar 
N R 8 R 5 Re 




IV 



wherein: 

A is C 2 -C 5 alkylene optionally substituted with one or two C^C, 
20 alkyl groups; 

R L and R 2 are as defined above for Formula I; 
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R 3' *4, R s , and R 6 independently re PCT/US99/2279, 

PrS9ent hydr °* en or C t -C 

aUcyl, preferably methyl; 
R ' is ^rogen or C,-c. 

j / 

13 ^oroqen or c.-c, alkyl, 
5 " " " in " 3 " = hos - 0. 1 or 2, and 

13 as defined ^ pormuia ^ 

m .or. preferred ^ ot m , . u „ „, 

unsubstituted c -r .... k 13 

C. C. ,aore preferably uneubatituted c c 
10 alkylene. " C " or c .. 

Particularly preferred e om p ound3 o£ 
"here Ar u severed fro ra 

eac of R , and is lndependen 

trifluoro^byx. ' * ^ - 

In other particularly preferred „ 

Y preterred compounds of m R An . 

are independency eelecfed f rora hydrogen , ^ 
-W. cMoro or f luoro . or trifluoromechyi * ' " ^ 



-14- 



WO 00/18767 

pcr/us99/2279i 

where each of R, and R l0 is independently selected from 
hydrogen, 4- Cl -C 3 alkyl, 2-0,-0, alkoxy, 4-halogen, or 3- 
trifluoromethyl, provided that one of R, and R l0 is not 
hydrogen. Even more preferred are compounds where R, and R 
are independently selected from hydrogen, methyl, methyoxy, 
ethoxy, isopropoxy, chloro, or fluoro. 

In another group of preferred compounds of Formula III, Rl 
and R, independently represent hydrogen, halogen, Cl -C 5 alkoxy, 
C t -C s alkyl, 0,-C, alkylsulfonyl, sulfonamide, or alkyl 
sulfonamide. A highly preferred group of such compounds 
include those where at least one of R, and R, is hydrogen and 
the other is methoxy, methyl, chloro, fluoro, methoxy, ethoxy, 
or methylsulfonyl. Particularly preferred compounds of this 
group include those where R 4 is hydrogen and R, is a non- 
hydrogen group as specified immediately above and is in the 4 
or 6 position on the nitrogen containing ring system. 

In still another group of preferred compounds of Formula 
III, Ar is a naphthyl group of the formula 

.\O0" Ri ° 

where each of R, and R l0 is independently selected from 
hydrogen, Cl -C 6 alkyl, Cl -C s alkoxy, halogen, or 
trifluoromethyl. A preferred group of compounds having the 
above naphthyl and where X is NH. 
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The invention also provides i - , PC ™JS99/2279l 

dSS in ^rmedia t e S useful in 
preparing compounds of . Formula I ThA . 

h6Se lnt ermediates have 

Formulae Vin. 




* 0 o 

/ R 3 R 4 

vin V-N n / ) ( 

O A -y^N-(CH 2 ) m -Ar 

Rs Re 



5 In Formula VIII p, o B 

»• ' *« *. A. m and Ar are as defined 
above for Formula I. 

In preferred compounds of vin m i « 

VAi.!, m is 0 or 1- anH 

unsubstituted c -r m ' 18 

alkylene. "~ *~ - « C. 

Particularly Preferred compoundg of 
those where Ar i s selected from 

Rg Rg 

where each of R =nH d 

" " *-*—«iy am £rom 

hydrogen. C ,-C, alkyl, c - „„ 

- ^ particuUrly pre£emd compounda o£ ^ ^ 

K :» are independently selected from k ^ 

• fr ° m ^"^n, c-c, alkyl, c -c 

alkoxy, chloro or fluo™ 3 

' ^ trifl — thyl. In yet ofcher 
h 13 hly preferred compounds Qf pormuia ^ ^ ^ 
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where each of R 9 and R 10 is independently selected from 
hydrogen, 4-C.-C, alkyl, 2-C.-C, alkoxy, 4 -halogen, or 3- 
trifluoromethyl. Even more preferred are compounds where R, 
and R 19 are independently selected from hydrogen, methyl, 
methyoxy, ethoxy, isopropoxy, chloro, or fluoro. 

In still another group of preferred compounds of Formula 
VIII, Ar is a naphthyl group of the formula 

where each of R 9 and R 10 is independently selected from 
hydrogen, C.-C, alkyl, C.-C, alkoxy, halogen, or 
trif luoromethyl . 

In certain situations, the compounds of Formula I may 
contain one or more asymmetric carbon atoms, so that the 
compounds can exist in different stereoisomer^ forms. These 
compounds can be, for example, racemates or optically active 
forms. in these situations, the single enantiomers, i.e., 
optically active forms, can be obtained by asymmetric synthesis 
or by resolution of the racemates. Resolution of the racemates 
can be accomplished, for example, by conventional merhods such 
as crystallization in the presence of a resolving agent, or 
chromatography, using, for example a chiral HPLC column. 

-17- 
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Representative compounds of the presenc imm ^^ h 
are encompassed by Pormula r , ^ ^ ^ ^ 

Che compounds in Table 1 and their „>,,„. 

no their pharmaceutical^ acceptable 
acid addition salts. m addition if th. , 

11 "e compound of the 
5 invention is obtained as an acid .Mo* 

an acid addition salt, the free base 

can be obtained by basifying . solutlo „ o£ ^ ^ ^ 
conversely if the product is a free base, an addition salt, 
particular!, a pharmaceutical^ acceptable addition sait may 
be produced bv dissolving the free base in a suitable or g anic 
1. ^vent and treating the solution with an acid, i„ accordance 

with conventional procedures for prep.ri„ g acid addition salts 

from base compounds. 

Non-toxic pharmaceutical salts include salts of acids such 
as hydrochloric, phosphoric, hydrobromic, sulfuric. suXfinic 
» formic, toluenesulfonic. methanesulfonic, „ ltric . benzoic 
citric, tartaric, maleic, hydroiodic. alhanoic such as acetic 
HOOC.,CH,,„-COO„ .here „ is „. 4 . ^ th . ^ ^ ^ 

in the art will recognize a wide varietv of 

variety of non- toxic 

Pharmaceutical!, acceptable addition salts. 

The present invention also encompasses the acylated 
prodrug of the compounds of Formula Thos . sWu ^ .„ ^ 
art „iU recognize various synthetic methodologies which may be 
employed to prepare non-toxic pharmaceutical^ acceptable 
addition salts and acylated prodrugs of the compounds 
5 encompassed by Formula I.. 
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Where a compound exists in various tautomeric forms, the 

invention is not limited. to any one of the specific tautomers. 
The invention includes all tautomeric forms of a compound. 

By "C^C. alkyl* or •lower alkyl" in the present invention 
5 is meant straight or branched chain alkyl groups having 1-6 
carbon atoms, such as, for example, methyl, ethyl, propyl, 
isopropyl, n-butyl, sec -butyl, tert -butyl, pentyl, 2-pentyl, 
isopentyl, neopentyl, hexyl, 2-hexyl, 3-hexyl, and 3- 
methylpentyl. Preferred Ci-Ce alkyl groups are methyl, ethyl, 
10 propyl, butyl, cyclopropyl and cyclopropylmethyl . 

By XX C X 'C 6 alkoxy" or "lower alkoxy" in the present 
invention is meant straight or branched chain alkoxy groups 
having 1-6 carbon atoms, such as, for example, methoxy, ethoxy, 
propoxy, isopropoxy, n-butoxy, sec-butoxy, tert-butoxy, 
15 pentoxy, 2-pentyl, isopentoxy, neopentoxy, hexoxy, 2-hexoxy, 3- 
hexoxy, and 3 -methylpentoxy . Preferred alkoxy groups herein 
are C^-C, alkoxy groups. 

By the term "halogen" in the present invention is meant 
fluorine, bromine, chlorine, and iodine. 
20 Where a substituent is a di (C. -C 6 ) alkylamino group, the 

two alkyl groups are the same or different. Representative 
di fC^CJ alkylamino groups include dimethylamino, 

methylpropylamino, di isopropyl ami no, and ethylpentylamino . 

By aryl is meant an aromatic carbocyclic group having one 
25 ring (e.g., phenyl), or two rings (e.g., biphenyl) . Such 
groups are unsubstituted or substituted with up to five groups 

-19- 
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selected from c.-c, alkyl c C ,„ ^99/2279, 

, ^ axKyi, c,-C 6 alkoxy, halogen, C,-c 5 

alkylthio, hydroxy, amino, mono- or di(C,-C.) a l^ a 

nitro, trifluoromethyl, trif luoromethoxy, Cl -C. alkylsulfonyl, 

alkyl sulfonamide and sulfonamide. 
* By heteroaryl (aromatic heterocycle) i„ the presenC 

invention is meant one or more aromatic ring systems of 5-, s-, 
or 7-membered, preferably 5- or 6-membered, rings containing at 
least one and up to four, preferably one or two, hetero atoms 
selected from nitrogen, oxygen, or sulfur. The heteroaryl Ar 
10 groups are bound to the parent alkylpiperazine moiety through a 
carbon atom in the heteroaryl group, preferably a carbon atom 
immediately adjacent a hetero atom such as nitrogen. Such 
heteroaryl groups include, for example, thienyl, furanyl, 
thiazolyl, imidazolyl, (is, oxazolyl, pyridyl, pyrimidinyl , 
15 (iso)quinolinyl, naphthyridinyl, benzimidazolyl, and 
benzoxazolyl . 

By alkyl sulfonyl" is meant groups of the formula: 



C^-C, alkyl 



/V- 



By the terms « Cl -C s alkyl sulfonamide" and "alkyl 
20 sulfonamide" is meant groups of the formula: 



V' - 

H 



where R a and R b independently represent C.-C 5 alkyl. 
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Preferred C,-C, alkyl sulfonamides are methylsulf onamide, 

dimethylsulfonamide, and .diethylsul f onamide . 

By the term "sulfonamide" is meant groups of the formula: 

H 2 N * 

The convention for numbering the substituents about the 
nitrogen containing ring system herein is as follows: 




Representative compounds of the invention are shown in 
Table 1. 
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H 3 C H 



.TV.. 



Compound 1 



H 



Compound 3 



H 



Compound 5 



H 

Compound 9 
H 



Table 2 
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H 



Compound 2 



Qx ^ 

H 



00 



Compound 4 



o 

N— ' 



Compound 6 



C 2 H 5 0 



S^N^N^i oCH 3 



Compound 20 



Compound 37 
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The invention also pertains to the use of compounds of 

general Formula I in the treatment of neuropsychological 

disorders. The interaction of compounds of the invention with 

dopamine receptors is shown in the examples. This interaction 

5 results in the pharmacological activity of these compounds. 

The compounds of general formula I may be administered 

orally, topically, parenterally , by inhalation or spray or 

rectal ly in dosage unit formulations containing conventional 

non- toxic pharmaceutical^ acceptable carriers, adjuvants and 

10 vehicles. The term parenteral as used herein includes 
subcutaneous injections, intravenous, intramuscular-, 

intrasternal injection or infusion techniques. In addition, 
there is provided a pharmaceutical formulation comprising a 
compound of general formula I and a pharmaceutical ly acceptable 

15 carrier. One or more compounds of general formula I may be 
present in association with one or more non- toxic 
pharmaceutical^ acceptable carriers and/or diluents and/or 
adjuvants and if desired other active ingredients. The 
pharmaceutical compositions containing compounds of general 

20 formula I may be in a form suitable for oral use, for example, 
as tablets, troches, lozenges, aqueous or oily suspensions, 
dispersible powders or granules, emulsion, hard or soft 
capsules, or syrups or elixirs. 

Compositions intended for oral use may be prepared 

25 according to any method known to the art for the manufacture of 
pharmaceutical compositions and such compositions may contain 
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one or more agents select . d ^ ^ ^ 

sweetening agents. fl , vocin9 agents _ ^^^^ ^ ^ 

preservino an*>n^ «.« ~ — 

- ""*" '° provide Pharmaceutical^ elegant 

ana payable preparations . Tablets contain the active 

5 ingredient in admixture with 

with non-toxic pharmaceutical^ 

acceptable excipients which are suitable tor the manufacture of 
tablets. These excipients may ba for example, inert diluents, 
such as calcium carbonate, sodium carbonate, lactose, calcium 
Phosphate or sodium phosphate; granulating and disintegrating 
« agents. £ or exampU, corn starch, or alginic acid ; binding 
agents, for example starch, gelatin or acacia, and lubricating 
agents, for example magnesium stearate. stearic acid or talc 
The tablets may be uncoated or they may be coated by Wn, 
technics to daisy disintegration and absorption in the 
IS gastrointestinal tract and thereby provide a sustained action 

over a longer period. For example a tim« a ^ 

ample, a time delay material such 

glyceryl monosterate or glyceryl distearate may be employed 
Formulations for oral use may also ba presented as hard 
gelatin caps ul as wherein the active ingredient is mixed with an 
» inert solid dUuent. for example, calcium carbonate, calcium 
Phosphate or xaolin. or as soft gelatin capsules wherein the 
active ingredient is mixed with water or an oil medium, for 
example peanut oil, liquid paraffin or olive oil. 

Aqueous suspensions contain the active materials in 
= 5 admixture with excipients suitable for the manufacture of 
agueous suspensions. Such excipients are suspending agents 
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for example sodium carboxymethylcellulose, methylcellulose, 
hydropropylmethylcellulqse, sodium alginate, 

polyvinylpyrrolidone, gum tragacanth and gum acacia; dispersing 
or wetting agents may be a naturally-occurring phosphatide, for 
5 example, lecithin, or condensation products of an alkylene 
oxide with fatty acids, for example polyoxyethylene stearate, 
or condensation products of ethylene oxide with long chain 
aliphatic alcohols, for example heptadecaethyleneoxycetanol , or 
condensation products of ethylene oxide with partial esters 
10 derived from fatty acids and a hexitol such as polyoxyethylene 
sorbitol monooleate, or condensation products of ethylene oxide 
with partial esters derived from fatty acids and hexitol 
anhydrides, for example polyethylene sorbitan monooleate. The 
aqueous suspensions may also contain one or more preservatives, 
15 for example ethyl, or n-propyl p-hydroxybenzoate, one or more 
coloring agents, one or more flavoring agents, and one or more 
sweetening agents, such as sucrose or saccharin. 

Oily suspensions may be formulated by suspending the 
active ingredients in a vegetable oil, for example arachis oil, 
20 olive oil, sesame oil or coconut oil, or in a mineral oil such 
as liquid paraffin. The oily suspensions may contain a 
thickening agent, for example beeswax, hard paraffin or cetyl 
alcohol. Sweetening agents such as those set forth above, and 
flavoring agents may be added to provide palatable oral 
25 preparations. These compositions may be preserved by the 
addition of an anti-oxidant such as ascorbic acid. 
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y^anuies suitable for. ~ 

of an aq ueous suspension h y the addit . 

1- the sddition of „ atar ... 

a " iVe in9 " die - *« admixture with . dispel " ' ' 
a-n, suspendlng ^ « -ting 

' ««- parsing or wetti „ g a9Mts « - 

-*uf ua by those al ' SUSpendi " 9 •» 

y Chose already 

axcipients, for examnl. Actional 

™ Ple a »«"„i„ 3 , flavoring 
agents. ma y also ^ preMnt 

Pharmaceutical compositions of th. . 
» in the form of ou-i^ , Venti °" ^ — 

vegetable oil f ^ ^ *~ * . 

' "»« oil « arechis oa or 

— emulsify ag e„ ts My be naturall^l 
«- -ample gum acacia or gum .agecenc, — ' 

5 phosphstides. for « amD , atu r a ll y -occurring 

ex a mpl e soy be a n, lecithin 
Partial esters „ • ""thin, end esters or 

"ters der lv .d from fatt y acids 

anhydrides, for examol. „• aiti,:o1 - 
example sorbitsn monoleate an* 

Products of the sai d par ti al f 

axamn, , ,U V l — for 

«am*le Pelyoxyethylene soroitan monoleate 

- contain sweetening and ,„„ _ ~— - 

Syrups and elixir, my * [onm 
agents, for example gl yceC ol »»*«*ning 
sucrose Such ' ^ -hitol or 

• Such formulations may also contain a demulcent a 
Preservative and flavoring and colori „ g 

Pharmaceutical compositions may be in che f JJ\ ^ 

injectable aqueous or „i • sterile 
queous or oleaginous suspension T M« 

Thls suspension 
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may be formulated according to the known art using those 
suitable dispersing or . wetting agents and suspending agents 
which have been mentioned above. The sterile injectable 
preparation may also be sterile injectable solution or 
suspension in a non- toxic parentally acceptable diluent or 
solvent, for example as a solution in 1, 3-butanediol . Among 
the acceptable vehicles and solvents that may be employed are 
water, Ringer's solution and isotonic sodium chloride solution. 
In addition, sterile, fixed oils are conventionally employed as 
a solvent or suspending medium. For this purpose any bland 
fixed oil may be employed including synthetic mono-or 
diglycerides. In addition, fatty acids such as oleic acid find 
use in the preparation of injectables. 

The compounds of general formula I may also be 
administered in the form of suppositories for rectal 
administration of the drug. These compositions can be prepared 
by mixing the drug with a suitable non-irritating excipient 
which is solid at ordinary temperatures but liquid at the 
rectal temperature and will therefore melt in the rectum to 
release the drug. Such materials are cocoa butter and 
polyethylene glycols. 

Compounds of general formula I may be administered 
parenterally in a sterile medium. The drug, depending on the 
vehicle and concentration used, can either be suspended or 
dissolved in the vehicle. Advantageously, adjuvants such as 
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dissolved in hh. _u,_, 9 96ntS can b * 

- - ~ of ^ „ ei9ht par day J - 

about 7 q ner r^,- • 6 « ■ 5 ng to 

9 per Patient per day) Tho 

y ' • Th e amount of a ^ . 
ingredient that may be con,h- , S 

7 be comblned with the carrier • , 

~ . ^ £ora „ iu vary d _ j up 7;r:: 

50 n mor 1 m S to about 

500 mg of an active ingredient. 

It will be understood, however, that th . 

:»r -zzr — - - ~~ 

including the activifcy Qf 

15 employed, the age, body weiaht 

ody wexght, general health, sex, diet tim* 

— to9 c^ MtiOT and the o£ 

disease undergoing therapy. "icular 

A representative synthesis of the COBm , 
>o compounds of th« 

■° lnv «"<» i. Pres.„t.o ln Scheme , th9 

«« Will rooo • 9 3kiU in th » 

rrr* 1 ateps -~ - ~ -~ «~ 

by the present invention. 
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R 3 R4 

R, >-< 

A— N N-/ru \ _ a . 

I, 

R 8 l 3 



•2/m <-u 



where R 8 is H 



V< R4 

X R 8 Rs Re 



— S „. Rs , „ ( ^ X, in and Ar are as defined" 
above £o r foMa , Li , ^ ^ L _ repcMene ^ 

5 dxscussed below. 

A3 shown in Scheme an N .a lkylphthalimlde „ 
»«„ an a PP ropriate leaving group fc ^ ^ ^ ^ ^ 

appropriate substituted pipeline V1I in ^ ^ ^ 

0 base to a ££o rd N- (piperazinylalkyl ) phthalimid© VXIX The 
lea vi „ 9 gr8up t on „ may b e a Ha^en. a triaUyiamino sroup 
a auipnonat. ester. or che Uke . ^ y ^ ^ ^ 

•ployed, representative hases inciude ino^anic ^ such M 

sodium hydroxide, potassium carbonate or the like and 

6 11Ke < and organic 
bases such as a triethylamine. pyr idine or ehe ^ 

Phthalimide VII1 may b e treated with hydrazine or the UXe 
« a ££ ord amine XX. ^ lx ^ che „ ^ ^ ^ ^ 
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appropriately substituted compound of Formula x having a 

leaving group L, at the 2 -position to afford compounds of 
Formula I. The leaving group Lj on alkylating agent X may be a 
halide, sulphonate ester or the like. Conversion of I where R, 
5 is hydrogen to compounds of I where R 8 is alkyl may be achieved 
by treating I with an appropriately alkyl halide, R, Ll . 

Where they are not commercially available, the compounds 
of general structure VI, VII and X may be prepared by 
procedures analogous to those described in literature. The 
10 compounds of general structure VI, VII, and X are either known 
or capable of being prepared by the methods known in the art! 
Those having skill in the art will recognize that the starting 
material may be varied and additional steps employed to produce 
compounds encompassed by the present invention. The base 
15 employed may be an inorganic base such as potassium carbonate, 
sodium hydroxide or the like,- or an organic base such as 
triethylamine, pyridine or the like. 

Alternatively, a compound of Formula X where L, is NH, may 
be sequentially reacted with chloroacetyl chloride and a 
20 compound of general structure VII in the presence of base 
followed by reduction to provide a compound of Formula I 
wherein A is ethylene. 



25 



ExamnTo j 

1- (5-FluoropvrimidAn-?-v1 ) -4- (A-^i^y^ ^^ 
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'"o containino . . 4 31 " 

so -c tor „ „ " """""" Car0 ° nate ' 8 ' 2 9) ia « 
c for 12 hours. After coolino th. • 

5 water an„ '"" tU ™ is P 0 """ into 

ana excracted with ether ^ 

3odiu» sulfate. £iltered yer is dried over 

a •» concentrated to 

intermediate as a veUow soZid ^ r , ^ °" 

then taken "suiting phthalamide is 

ta.en up » hydr „ ine ronohydrate 

— nit^sn o TC rni sh , A£ter ^ ^ »— 

' *- • - -ution of potass ear.net. J ^ ~ 
«tra=t^ uich TCthyl . ne 

.ive an oran g e s. m is ol id „ " " » 

20 ml iUme reduced to 

The resulting ye i low crystals 

filtration ( 6 . 5 g , . . collected by 
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Example 2 

lz (5-F^iompyyimWn-a-vl ) -4- fa- f fi -K^^ thi _ ? . 
ylamino] butyl) pjperazing Hi fumar^p 



r 




o 

N — ' 



A solution of 2-chlorobenzothiazole (920 mg) and 1- ( 5 - 
Fluoropyrimidin-2-yl)-4-(4-aminobutyl)piperazine (254 mg) in 
acetonitrile (10 mL) containing potassium carbonate (300 mg) is 
refluxed under nitrogen for 10 hours. After cooling, the 
mixture is concentrated, and the resulting residue partitioned 
between ethyl acetate and water. The organic layer is 
separated and extracted with 10% citric acid. The acidic 
aqueous layer is basified with 10 N NaOH solution and extracted 
with chloroform. The chloroform layer is then dried over 
sodium sulfate, filtered and concentrated to give a white solid 
(0.31 g) to provide the title compound. [alternatively named 
benzothiazol-2-yl{4- [4- (5-f luoropyrimidin-2- 

yl)piperazinyl]butyl}amine] . This material is dissolved in 10% 
methanol/isopropanol and treated with fumaric acid (190 mg) . 
The volume of solvent is partially reduced and the resulting 
crystals are isolated by filtration (347 mg, m.p. 168-170 » C ) . 
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„ H3CO N^ 
5 N S^ H -^N^J 

A solution of 6 -fWo- 2 - aminoben20thia2oie 
-ethylamine (5 rtJ in chiorofQrm « .) and 

stirred during the h vigorously 
urxng the dropwise addition of a 

chloroacetyl chloride (s ^ ° f 

Xn chlor °form (io ml) 

10 ~- — «• — o_ i3ht , fiu : rd : 

— ««-. ^ tMldue is ^ a— « 

-it. -lid (J . M g) . --p ropanol to 

A por tion o£ chis soUd (iso ^ Q ei 

» aceonitru. (1 . Ai ^ „ dl8TOl ™ 

retiuxed overnight. After . . . 
the S Qi, mn( . AICer cooling, 

solvent is removed and the resulM 

methanol/chloroform. 9% 

The product isolated after- r-u 
, . u c hromatography ia dissolved in 

tetrahydrofuran (s ml, and the _ 

resulting solution combined with 
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a 1 n solution of alane in tetrahydrofuran. After 2 hours, the 
reaction mixture is treated with 20 ml of 15% sodium hydroxide 
solution, stirred, and extracted with chloroform. The organic 
layer is dried and concentrated. The resulting residue is 
5 purified by preparative TLC eluting with i 0 % 
methanol/chloroform. The resulting oil is dissolved in 
isopropanol (5 mL) and the solution is treated dropwise with a 
saturated solution of fumaric acid in methanol until the p H was 
3. After 2 hours, crystals are collected of the desired i-< 2 - 
0 Methoxyphenyl)-4-(2-[6-fluorobenzothiazol-2- 

ylamino] ethyl )pipera Z ine difumarate (180 mg, m.p. 169-170 »C) 
as an off white solid. Compound 2, base, >H NMR (CDC1,) 7.45 
(m, 1H), 7.25 (m, 1H) , 6.8-7.05 («, 5H) , 6.18 (bs, 1 H ) , 3. 85 
(s, 3H), 3.55 (m, 2H) , 3.0-3.1 (b, 4H) , 2.7 (b, 6H) . 

Example 4 

The following compounds are prepared essentially according 
to the procedures set forth above in Examples 1-3. 

(a) l-(Pyrimidin-2-yl)-4-(2-[benzothiazol-2- 
yl]aminoethyl)piperazine difumarate (Compound 7, m.p. 161-163 
°C) . 



(b) 1- (Pyrimidin-2-yl) -4- (4- [benzothiazol-2- 
yl]aminobutyl)piperazine difumarate (Compound 8). 
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CO 1- <5-nuoro Pyrimidin . 2 . yl) . 4 . (2 . (benzothi^T 027 " 
yl.aMnoethy!, piperazln.e di£umaracs (Cto ^ 



«> 1 -' 5 -»»">npyri™i di n. 2 . yl) . 4 . (2 . (ben20th . Mol2 _ 
ylJamlnoethyl, piperezine di£tlmarate (m p ^ ^ ^ 
.alter™, naTCd b.n.o.hUzo!.,^,,.^^^^^ 
2-yl)pipera2inyl)e C hyl)amin e J (CompouM „, . 

' <e) 1 - phen l' 1 -«-(2-(ben20thtajoI-2- 

yllamino.thyDpipez.zine di£utnaraCe „ p ^ 

[alternatively namecl b.nzothiazol-2-yl 12- (,- 

PhenylpiperazinyllethylJamine (Compos U) . 

(f) l-(Pyridin-2-yl). 4 .,2-[banzothla 2 ol-2- 
yllami„oethyl)pipera Zi „e di£uMrace (m . p . ^ 

t benzot h ia 2ol .2. vlI 2- ( 4-,2- Pyridyl)piperazinyl)echyl)aminej 
(Compound 12) . 

(9) 1- (4-Chlorophenyl) -4- (2- (benzothiazol-2- 
ylla«ino.thyl,pip.razine dihydrochloride (mp ^ 
£benzothiazol-2-yl{2- [4- (4- 

chlorophen y l)p ip e ra2 i nyl]ethyl}amine] ^ 

CW 1- (4-FXuorophenyl) -4- (2- [benzothiazol-2- 
yl]an,inoe t hyl,p iper azine dihydrochloride ( ..p. 22 9 - 231 . c) . 
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(benzothiazol-2-yl{2- [4- (4- 

fluorophenyl) piperazinyl] ethyl} amine] (Compound 14). 

( i ) 1 - { 2 -Methoxypheny 1 ) - 4 - ( 2 - [benzothiazol - 2 - 
yl]aminoethyl) piperazine difumarate (m.p. 101-103 °C) 
[benzothiazol -2 -yl {2- [4- (2- 

methoxyphenyl ) piperazinyl ] ethyl } amine] (Compound 15 ) . 

(j) l-(2-Methoxyphenyl)-4-(3- [benzothiazol -2- 
yllaminopropyl) piperazine hydrobromide (m.p. 195-197 » c) 

[benzothiazol-2-yl{3-[4-(2-methoxyphenyl)pi P erazinyl]propyl} " 
amine] (Compound 16) . 

(k) 1- (2-Methoxyphenyl) -4- (2- [4-methoxybenzothiazol-2- 
yljaminoethyl) piperazine hydrobromide (Compound 17, m.p. 171- 
173 °C) . 



(1) 1- (2-Methoxyphenyl) -4- (2- [4-methylbenzothiazol-2- 
yllaminoethyl) piperazine hydrobromide (Compound la, m.p 226- 



227 «C) . 



(m) 1- (2-Methoxyphenyl) -4- (2- [4-chlorobenzothiazol-2- 
yllaminoethyl) piperazine hydrobromide (Compound 19, m.p. 194. 
195 °C) . [ (4-chlorobenzothiazol-2-yl) {2- [4- (2- 
methoxyphenyl) piperazinyl] ethyl} amine] 
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yiU. in c« hyl)pipera2inehydrbbrMide -- 

* ullQ * Q * m.p. 227- 



IS 



(o) i-^-MethoxyphenylJ^-fs.fg. 
methylsulfonylbenzothia 2 ol- 2 - yl]amln „„ , 

hydrobromide (Compound 21 m « , OA 

2!, m . p . 190 _ 196 -c) f2 . ({2 

-thoxyphenyl,^,^^^^^^^ 
(methylsulf onyl) benzothiazole] 

y iU min oe th y 1)pipera2ine 

y-LM2- (4-pyrimidi n -2- 

ylpiperazinyl) ethyl j amine] 

o c) ^ na 23 ' m -P- 169-170 



20 



W l-Benzyl-4- ( 2 - t6 . f luorobenzothiazol- 2 - 
yl]aminoethyl)pip erazine difumarate ,„ 

. c) . -fumarate (Compound 24, m .p. 228 . 229 



< s > 1 -(4-Chlorobenzyl)- 4 . (2 . rfi fl 
25 v51 . t6 - fluo «*enzothiazol- 2 - 

::: :r hyi)pi ~ **— ~ — .... «. 
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(t) 1- (2-Ethoxyphenyl) -4- (2- [6-f luorobenzothiazol -2- 
yl] aminoethyl) piperazine hydrobromide (Compound 26, m.p. 235- 
237 «C) . 

(u) 1- (5-Fluoropyrimidin-2-yl) -4- (2- [6- 
f luorobenzothiazol -2 -yl ] aminoethyl ) piperazine hydrobromide 
(Compound 27, m.p. 279-281 °C) . 

(v) 1- (5-Methylpyrimidin-2-yl) -4- (2- [6- 
f luorobenzothiazol -2 -yl] aminoethyl) piperazine hydrobromide 
(Compound 28, m.p. 240-250 °C) . 

(w) 1- (Pyridin-2-yl) -4- (2- (6-f luorobenzothiazol -2- 
yl] aminoethyl) piperazine hydrobromide (Compound 29, m.p. 259- 
260 «C) . 

(x) 1- (3-Trif luoromethylphenyl) -4- (2- [6- 
f luorobenzothiazol -2 -yl] aminoethyl) piperazine hydrobromide 
(Compound 30, m.p. 259-261 °C) . 

(y) l-Phenyl-4- (2- [6-f luorobenzothiazol -2- 
yl] aminoethyl) piperazine hydrobromide (Compound 31, m.p. 268- 
270 °C) . 
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(2; l-(4-Fluorophenyl)- 4 ./ 2 t e PCT/US99/22791 
,i, fluorobe nzothia 2n i ^ 

(Co „ ound 3J " 01 " J - 

271 o C) Una 32 ' m.p. 270- 

(aa) l-(2-Isopropoxyphenyl)- 4 -( 2 . fs f1 

(bb) l-(2-Methoxyben 2 yl).4-( 2 . rs „ u 
(«) l- (2-Isopropmq-b.nzyl) .4- (2- ts „ 

20 vlla . ' [6 - fluor obenzoxa2ol- 2 - 

«'~««WWP««i. hy drochlor id8; IalCernat . 
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202 -c) [alternatively named benzoxazol-2-yl [2- (4-pyrimidin-2- 
ylpiperazinyl) ethyl] amine] . 



(ff ) 1- (Pyridin-2-yl) -4- {2- [benzoxazol-2- 
yl]aminoethyl)piperazine hydrochloride (m.p. 255-265 °c) 
[alternatively named benzoxazol-2-yl [2- (4- (2- 
pyridyljpiperazinyl) ethyl] amine (Compound 3). 

(gg) 1- (2-Methoxyphenyl) -4- (2- [benzimidazol-2- 
yl]aminoethyl)piperazine hydrobromide (Compound 38, m.p. 21S- 
216 °C) [benzimidazol-2-yl{2- [4- (2- 
methoxyphenyl ) piperazinyl] ethyl } amine] 

(hh) l-Phenyl-4- (2- [benzimidazol-2- 

yl]aminoethyl)piperazine hydrobromide (Compound 39, m.p. 241- 
247 «C) . 

(ii) l-(Pyridin-2-yl)-4-(2-tbenzimidazol-2- 
yl]aminoethyl)piperazine hydrobromide (Compound 42, m.p. 290- 
291 °C) . 

(j j) 1- (Pyridin-2-yl) - 4 - (2- U-ethylbenzimidazol-2- 
yl] aminoethyl) piperazine hydrobromide; [ (l-ethylbenzimidazol-2- 
yl) [2-(4-(2-pyridyl)piperazinyl)ethyl]amine] (Compound 41). 
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yx; «-ll-isopropylben2imldazol-2- 
yl]a m inoe t h y i)p iper a zi „ e hydrobromide (Compound ^ 

(ID ^^^eny!,^ 
» ^a mi noe thyl)pipera2ine ^ 
274 °C). 



(-) 1- <=-Xsopr=pox yl p h e„ yl) .«. (2 . tl-t^u.^^.,. 
*C, dec) . 



<nnl 1- (3-Tti£luoron,«hylphe„yl) -4- (2- U . 
-t hylben2imidaIol . 2 . yljMinoethyi)pipera2ineh ^^ 

<C °^ OUnd l< 2 " ^ d «> Wmeeiveiy named U- 

methylben2imida2ol.2-yl) ( 2 .( 4 . [3 . 

'""^^nyDphenynpip.^,^,^^,^^^ 

<o=> 1- (2-Methoxypheny!, -4- ,2- U-ethylbenzin,^.,. 
ylL^ny!,,^^ nydrobrMide 

110 »C) . 

(PP) l-Phenyl-4- (2- U-ethylbenzimidazol-2 - 
yl]a mi noe th y 1)pipera2inehydrobromide ^ 

°C, dec). 
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(qq) 1 -Phenyl -4- (2- U-isopropylbenzimidazol-2- 
yl]aminoethyl) piperazine hydrobromide (Compound 47). 



(rr) benzothiazol-2-yl [2- (4- (2-naphChyl) piperazinyl) ethyl] 
amine (Compound 4) . 



Example 5 

The following salts are prepared essentially according to 
the procedures set forth above in Examples l- 6 and, where 
necessary, with reference to literature methods for preparing 
pharmaceutical^ acceptable salts. 

1- (5-Fluoropyrimidin-2-yl) -4- (2- [6-benzothiazol-2- 
ylamino] butyl) piperazine (Compound 48) . 

1- (2-Methoxyphenyl) - 4- (2- [6-fluorobenzothiazol-2- 
yl amino] ethyl) piperazine (Compound 49) . 

(a) l-(Pyrimidin-2-yl)-4-(2-[benzothiazol-2- 
yl]aminoethyl) piperazine (Compound 50). 

(b) l- (Pyrimidin-2-yl) -4- (4- [benzothiazol-2- 
yllaminobutyl) piperazine ' (Compound 51) . 

(O 1- (5-Fluoropyrimidin-2-yl) -4- (2- [benzothiazol-2- 
yljaminoethyl) piperazine (Compound 52) . 
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«« ^ <5-Me tlvl p yrimidin . 2 . yl) (2 . (ben2othiajoi 2 _ 
yllaminoethyl) pi D erazin* m , ... 

(e) i-Phenyl-4-(2-[ben 2 o t hia2ol-2- 
yUaminoethyDpiperazine (Compound 54). 

«) 1- (Pyridin-2-yl, -4- (2 . [benzothiazol- 2 - 
yl]aminoethyl)p ip e r a 2in e (Compound 55). 

(9) 1- (4-Chlorophenyl, -4- (2- fbenzothiazol- 2 - 
yl]aminoethyl)pi pera2ine {Compound M) 

(h) 1- (4-Fluorophenyl, - 4 - (2- [benzothiazol-2- 
yl]aminoethyl)piperazine (Compound 57). 

(i) 1- (2-Methoxyphenyl, -4- (2- [benzothiazol- 2 - 
ylJaminoethyDpiperazine (Compound 58). 

« ) . 1- (2-Methoxyphenyl) -4- (3- fbenzothiazol-2- 
yllaminopropyl, piperazine (Compound 59) . 

W I" (2-Methoxyphenyl) -4- (2- N-methoxybenzothiazol-2- 
yl]aminoethyl,piperazine (Compound 60). 
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ylJaminoethyDpiperazine (compound 61) . 

W - ( 2 -Me thoXyphenyl) . 4 . (2 . t 4-chlorobenzothiazol- 2 - 
yl J aminoethyl ) piperazine (Compound 62 ) . 

(»> - <2-«ethoxyphenyD - 4 - , 2 _ C6-ethoxybenzothiazol- 2 - 
ylJaminoethyDpiperazine (Compound 63) . 



3 



(o) 1 -f2-Methoxyphenyl)-4-( 2 - [6 . 
m ethyl su i fonylbenzoChia2 ol _ 2 . ylJamino „ . 

64) 4 yl]amin °ethyl)p ip e razine (compound 



(P) 1- (Pyrimidin-2-yl)-4-(2-r« fi„ 

y (2 l6 - flu °robenzothiazol-2- 

ylJaminoethyDpiperazine (Compound 65). 

C*> 1 -< 2 - M ^hoxyphen y l,. 4 .( 2 . [6 . fluoroben2othia2o ^ 
ylJaminoethyDpiperazine (Compound 66). 

(r) l-Benzyl.4-(2- [5 -fluorobenzothiazol.2- 
ylJaminoethyDpiperazine (Compound 67). 

<3) 1- (4-ChlorobenzyD -4- (2- tS-fluorobenzothiazol-2- 
ylJaminoethyDpiperazine (Compound 68). 
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yl]a m xnoethyl, pipera2ine (Compound g9) 

<u> l-(5-Pluoropyrimidin.2-yl,. 4 . {2 [6 

5 fluoro — — ^'-„ Mth yl)pipera2lne (compomid7o) 



10 



(w) l-(Pyridin-2-yl). 4 _/ 2 . rfi ft 
yl]an,inoe t hyl)p ipera2ine (Compound ?aJ 

<*> 1- (3-Trifluoromethylphenyl) -4- ( 2 - [ 6 
15 flUOr ° b — — ^-oe th y 1)pipera2ine (Compound?3) 

(7) l-Phenyl-4- ( 2 - t6-fluorobe„ 2 o t hiazol- 2 - 
yllaminoethyl,pip era2ine (Compound ?4) 

(z) l-(4-Fluorophenyl)-4- (2-rs fi„ w 
ylJami„oethyl,p iper a 2ine (Compound 75, . 

(aa, -'-^Poxy™ 
yllaminoethyDpiper.^^ (Compound ?g) 



25 



(bb) l-(2-Methoxyben 2 yl)-4Wp r* 

nzyi, 4 (2-[6-fluorobenzothiazol-2- 
ylJaminoethyDpiperazine (Compound 77). 
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(cc) 1- (2-Isopropoxybenzyl) -4- (2- [6 -f luorobenzothiazol -2 ■ 
yl] aminoethyDpiperazine (Compound 78). 

(dd) 1- (2-Methoxyphenyl) -4- (2- [6-fluorobenzoxazol-2- 
yl] aminoethyDpiperazine (Compound 79). 

(ee) 1- (Pyrimidin-2-yl) -4- (2- [benzoxazol-2- 
yl] aminoethyDpiperazine (Compound 80). 

(ff) l-(Pyridin-2-yl)-4-(2-[benzoxazol-2- 
yl] aminoethyDpiperazine (Compound 81). 



(gg) 1- (2-Methoxyphenyl) -4- (2- [benzimidazol-2- 
15 yl] aminoethyDpiperazine (Compound 82) . 

(hh) l-Phenyl-4- (2- [benzimidazol-2- 
yl] aminoethyDpiperazine (Compound 83). 

20 <ii> 1 -( p yridin-2-yl)-4-(2-tbenzimidazol-2- 

yl] aminoethyDpiperazine (Compound 84). 

(j j) 1- (Pyridin-2-yl) -4- (2- [l-ethylbenzimidazol-2- 
yl] aminoethyDpiperazine (Compound 85). 

25 
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W 4 (2-[l- 1S oprop y lbe„ 2imida2ol . 2 . 

yllaminoethyDpiperazine (Compound 86). 

(ID -^-^henyD^.^.^.^^^^^^^ ^ 
ylJaminoethyDpiperazine (Compound 87). 

(mm) l-(2-Isopropoxylphenyl)- 4 -(2-fi m^u iu 
. U - raeth ylben 2 imidazol-2- 
yl]anuno e thyl)pip era2ine (compound 88). 

10 (nn) l-(3-Trifluoromethyl P henyl).4.(2.[i. 

m e t ny lbe n zi m i da 2 o 1 -2-y 1]ami noe t ny 1 )p i p era2ine ^ ... 

(oo) X- <2-Me t hoxypnenyl) - 4 - ( 2 - [l-e t hylbe„ 2imida2ol . 2 . 
ylJaminoethyDpiperazine (Compound 90). 

IS 

(PP) ^^enyl^-fs-fi-ethylbenzimidazol^- 
yl]aminoethyl)piperazine (Compound 91). 

(«) l-Phenyl-4- (2- tl-isopropylbenzimidazol-2- 
20 ylJaminoethyDpiperazine (Compound 92). 

Examnl,* g 

>.u« s o£ „ ceUs containing reco ^ inantiy cj 

x. h 0ro3enlled in loe volumes (u/voi) o£ o os h ^ ^ ^ 
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at 4° C and pH 7.4. The sample is then centrifuged at 30,000 x 

g and resuspended and rehomogenized. The sample is then 
centrifuged again at 30,000 x g and the final tissue sample is 
frozen until use. The tissue is resuspended 1:20 (wt/vol) in 
0.05 M Tris HC1 buffer containing 100 mM NaCl. 

Incubations are carried out at 48°C and contain 0.4 ml of 
tissue sample, 0.5 nM 3 H-YM 09151-2 (Nemonapride, cis-5-Chloro- 
2-methoxy-4- (methylamino) -N- (2-methyl-2- (phenylmethyl) -3- 
pyrrolidinyDbenzamide) and the compound of interest in a total 
incubation of 1.0 ml. Nonspecific binding is defined as that 
binding found in the presence of 1 mM spiperone; without 
further additions, nonspecific binding is less than 20% of 
total binding. The binding characteristics of examples of the 
invention for D 2 and D 4 receptor subtypes are shown in Table 2 
for rat striatal homogenates. 

Table 2 

Compound Number D 4 Ki (nM) D 2 Ki (nM) 

>10,000 

175 
>10,000 
1637 



The binding constants of compounds of Formula I for the D 4 
receptor, expressed in nM, generally range from about 0.1 
nanomolar (nM) to about 75 nanomolar (nM) . Preferably, such 



1 
2 
3 
6 



3 
1 

11 
6 
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These compounds typicaUy have 

nave binding constants for the n 
receptor of at least about , 00 „, „. * °' 

inus, the compounds of 
invention are g eneral ly at lea3t ^ 

» «« the 0, receptor than the 0 C e 

the D, receptor. Preferably the o 
compounds are at least 20 and 

' d ^ P refe «bly at l east 25 - 50 
times more selective for th. n ' 

£ ° r the D « receptor than the n 
-prefer.1, the eo _ o£ ^ , J' ' 

times «. ^active for the D . receptor t „ 
10 . "oeptor than the D, receptor 

The invention and the banner and 

o»in 9 it .re n „ """^ ° £ - Wn » 

J it. are no„ described in such f ull , dear, concise and 

Pertains, to make and use the same. lt i, to b . „ 
that th. « ° unde rstood 

the forego.ng describes pre fe rr ed embodiments of the 
15 present invention and that moHif 

atl ° nS ™ y be made herein 

without departing from the SDirl1 - 

S Spirit or scope of the present 
invention as set forth in -u , Present 

in the claims. To particularly point 

° Ut and ^stinctly claim the subiect 

subject matter regarded as 

invention, the followina d*- 

119 ClaimS COnclud * this specification. 
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1. 



A compound of .the formula: 



R3 R4 




N-(CH 2 ) m -Ar 



or pharmaceutical ly acceptable salts thereof wherein: 
A is C a -C 6 alkylene optionally substituted with one or two C^-Cg 
alkyl groups; 

R x and R 2 are the same or different and represent hydrogen, 
halogen, C x -Cs alkyl, Ci-Cg alkoxy, C-C 6 alkylthio, hydroxy, 
amino, mono- or di «VC 6 ) alkylamino, cyano, nitro, C x -C« 
alkylsulfonyl, sulfonamide, perfluoro C r C 6 alkyl or 
perfluoro C^-Cg alkoxy; 

R3, R4, Rs# and R 6 are the same or different and represent 
hydrogen or C^-Cg alkyl; and 

X is sulfur, oxygen or NR 7 where R ? is hydrogen or C^C 6 alkyl; 

R 8 is hydrogen or C^-Cg alkyl; 

m is 0, 1 or 2; and 

Ar represents mono or bicyclic aryl or heteroaryl, each of 
which is optionally substituted independently with up to 
five groups selected from alkyl, C x -C s alkoxy, 

halogen, C x -C 6 alkylthio, hydroxy, amino, mono- or diiC^ 
C € ) alkylamino, cyano, nitro, trif luoromethyl , 

trifluoromethoxy, C r C 6 alkylsulfonyl, sulfonamide, or alkyl 
sulfonamide. 
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»• A compound a?cording M ^ ^ 
unsubsticuted c,-c, alkylene. * 



3. A compound according to claim , uhecein ft 
or c, alkylene. " " 



4- A compound according to olaim , ^ 
selected from 

Rg Rg 

where each of p « 

R9 ^ 13 ^P~ y selected from 

hydrogen, Cl -C, alkyl, C -C alt 

1 ° s alkOX y- halogen, or 

trifluoromethyl. 



are ii 



»■ * cc^d according to cUim 4> uherein ^ ^ r 
independence selected Eron hydro9e „, ^ " 
alkoxy, =„ loro or £luoro> or tri£luoromethyi 

6. A compound according to claio, 3 .herein Ar is 
selected from 



•V 



R9 

O 



10 
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where each of R, and R l0 is independently selected ^ - 
hydrogen, 4-C.-C, alkyl, 2 - Cl - Cj alkoxy, 4-halogen, or 3- 
trifluoromethyl, provided that one of R, and R 19 is hydrogen. 

7. A compound according to claim 6, wherein R 9 and R 10 
are independently selected from hydrogen, methyl, methyoxy" 
ethoxy, i a opropoxy / chloro, or fluoro. 

8. A compound according to claim 3, wherein R, and R, 
independently represent hydrogen, halogen, c x -C, alkoxy, Cl -c. 
alkyl, Cl -C, alkylsulfonyl, sulfonamide, or alkyl sulfonamide^ " 

9. A compound according to claim 8, wherein at least one 
of R> and R, is hydrogen and the other is methoxy, methyl, 
chloro, fluoro, methoxy, ethoxy, or methylsulfonyl. 

10. A compound according to claim 9, wherein Rl is 
hydrogen and R, is in the 4 or 6 position on the nitrogen 
containing ring system. 



11. A compound according to claim 1, which has the 
formula: 

Rr R 8 R s Re 
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A is c i" c « alkylene optionally substitute ^ 

alkyl groups; 
Hi and R 2 are the same diffe 

5 hal nd re P res ent hydrogen, 

* halogen, d-c 6 alkyl c r =iu 

y ' Cl ' c< alkoxy ' c - c « ^n^io, hydroxy 

ammo, mono- or d±(r n^ 

(Cl " Cs,alkylamin °< <^°. nitro< c 
alkylsulfonyl, sulfonamide, trifluo 

' Crif -Luoromethyl 
trifluoromethoxy; ° r 

R«, Rs, and R 6 are the different- „ 

I Afferent and represent 

hydrogen or methyl; and 

Ra is hydrogen or Cl -c, alkyl; 
ra is o, i or 2; and 

"ZTT mono or bicycllc aryl or ■ - - 

which , optionaUy substicuted independeMiy 

^ «~ -W. c,c. ' 

^•n, c,-c. ^ amino 

/ u*y, amino, mono- or di f r 

Oa^Wno. ^ ^ erin 

sulfonamide. * yl 

». A compound accordiBg to claim u _ 

« hydrogen, and m Is o. ' 

»• * compound acoordin 9 to =la ira 3, „ hecein ^ ^ 
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where each of R, and R l0 is independently selected from 
hydrogen, C x -C< alkyl, Cl -C 6 alkoxy, halogen, or 
trifluoromethyl. 



14. A compound according to claim 13, wherein X is nh. 

15. A compound according to claim 1, which has the 
formula: 

wherein: 

A is d-C, alkylene optionally substituted with one or two C x -C s 
alkyl groups; 

Ri and R 2 are the same or different and represent hydrogen, 
halogen, d-Cg alkyl, C x -C 4 alkoxy, C^C, alkylthio, hydroxy, 
amino, mono- or di (C.-CJ alkyl amino, cyano, nitro, d-C, 
alkylsulfonyl, sulfonamide, trifluoromethyl or 

trifluoromethoxy; 

R 3 . R4. R 5 , and R 6 are the same or different and represent 
hydrogen or methyl; and 

R, is hydrogen or d-C, alkyl; 

m is 0, 1 or 2; and 
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*r represents none or bicycUc ery! or heteroary! ea 

which u optionaUy substnuee, ind epe„oe ntly wUh up 1 

five groups select-*,* ~ 

^ aiKyl< Ci . Cs aikQxy ^ 

halogen, c,-C 6 alkylthio, hydroxy amino 

* xy ' am mo, mono- or di (c 
c.)a lkyaamino , cyano> „ Uro> trifluoromethyi 

^Xuoro^. c ,. c . alkylsulfonyl _ suifonamide _ ^ 
sulfonamide. 



10 formula 



U ' * COmPO,,nd * CC ° rdi "9 « <a— 1. which has tn . 
la: 



R^R, 

^ Ra Rs Re 
R7 



R1 

c 



wherein: 

* I- C-C salens optionally substituted „ ich one or ^ c 
alkyl groups; 1 6 

» * «- *> « the _ or d if£ ere„t and 

— . c,=, , lkyl . Cl . c< alkoxy , crc< ^ 

amino, mono- or di (c -r \ a i i~ i 

^-cjalkylammo, cyano, nitro. c 

alkylsulfonyl, sulfonamide t5 - lfn ' 6 

-■• ae ' trifluoromethyi or 

t r i f luoromethoxy ,• 

20 R3, R 4 , R s , and R e a~ 

k 6 are the same or differ^nh =, j 

aitterent and represent 

nydrogen or methyl; 
R, is hydrogen or Cl -C. alkyl; and 
R 9 is hydrogen or Cl -C, alkyl; 
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m is 0, 1 or 2; and 

Ar represents mono or bi'cyclic aryl or heteroaryl, each of 
which is optionally substituted independently with up to 
five groups selected from C x -C s alkyl, c^C, alkoxy, 
halogen, C.-C^ alkylthio, hydroxy, amino, mono- or di(C t - 
C s )alkylamino, cyano, nitro, trifluoromethyl, 
trifluoromethoxy, C t -C s alkylsulfonyl, sulfonamide, or alkyl 
sulfonamide. 



17. A compound according to claim 1 which is 

1- (Pyrintidin-2-yl) -4- (2- [benzothiazol -2- 
yl] aminoethyl) piperazine. 

1- (Pyrimidin-2-yl) -4- (4- [benzothiazol-2- 
yl] aminobutyl) piperazine; 

1- (5-Fluoropyrimidin-2-yl) -4- (2- [benzothiazol -2- 
yl] aminoethyl) piperazine; 

1- (5-Fluoropyrimidin-2-yl) -4- (4- [benzothiazol-2- 
yl] aminobutyl) piperazine; 

1- (5-Methylpyrimidin-2-yl) -4- (2- [benzothiazol-2- 
yl ] aminoethyl ) piperazine ; 

l-Phenyl-4- (2- [benzothiazol -2 -yl J aminoethyl) piperazine; 

1- (Pyridin-2-yl) -4- (2- [benzothiazol -2- 
yl] aminoethyl) piperazine. 



18. A compound according to claim 1 which is 



-57- 



WO 00/18767 

1- (4-Chlorophenyl, -4- (2- [benzothiazol-2- PCT ™*>/22791 
yl] aminoethyl) piperazine-; 

1- (4-Fluorophenyl) -4- (2- [benzothiazol-2 - 
yl ] aminoethyl ) piperazine ; 

5 1- (2-Methoxyphenyl) -4- (2- [benzothiazol-2- 

yl] aminoethyl ) piperazine ; 

1- < 2 -««hoxyph e „ y l, -4- ,3. tben„thUzol- 2 . ylUminoptopyl) 
piperazine; 

1- (2-Methoxyphenyl, -4- (2- [4-m et hoxybenzothiazol- 2 - 
yl ] aminoethyl ) piperazine ; 

1- (2-Methoxyphenyl, -4- (2- [4-methylbenzothiazol- 2 - 
yl J aminoethyl) piperazine; 

1- (2-Methoxyphenyl) -4- (2- [4-chlorobenzothiazol- 2 - 
yl J aminoethyl ) piperazine ; 

1- (2-Methoxyphenyl, -4- (2- [6-ethoxybenzothiazol- 2 - 
yl 1 aminoethyl , piperazine ; or 

1- (2-Methoxyphenyl) -4- (2- tS-ethylsulfonylbenzothiazol-2- 
ylj aminoethyl) piperazine . 

19. A compound according to claim 1 which is 
1- (Pyrimidin-2-yl) -4- (2- t6-f luorobenzothiazol-2- 
yl ] aminoethyl , piperazine ; 

1- (2-Methoxyphenyl) -4- (2- [6-fluorobenzothiazol-2- 
yl ] aminoethyl ) piperazine ; 

l-Benzyl-4- (2- t6-fluorobenzothiazol-2- 
yl] aminoethyl) piperazine; 
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1- (4-ChldTbbenzyl) -4- (2- [6-f luorobenzothiazol-2- 

yl ) aminoethyl ) piperazine ; 

1- (2-Ethoxyphenyl) -4- {2- [6-f luorobenzothiazol-2- 
yl ] aminoethyl ) piperazine ; 

1- (5-Fluoropyrimidin-2-yl) -4- (2- luorobenzothiazol-2- 
yl] aminoethyl) piperazine; 

1- (5-Methylpyrimidin-2-yl) -4- (2- [6-f luorobenzothiazol-2- 
yl] aminoethyl) piperazine; or 

1- (Pyridin-2-yl) -4- (2- [6-f luorobenzothiazol-2- 
yl] aminoethyl ) piperazine . 

20. A compound according to claim 1 which is 

1- (3-Trif luoromethylphenyl) -4- (2- [6-f luorobenzothiazol-2- 
yl] aminoethyl) piperazine; 

1- Phenyl -4- (2- [6-f luorobenzothiazol-2- 
yl) aminoethyl ) piperazine ; 

1- (4-Fluorophenyl) -4- (2- [6-f luorobenzothiazol-2- 
yl ] aminoethyl ) piperazine ; 

1- (2-Isopropoxyphenyl) -4- (2- [6-f luorobenzothiazol-2- 
yl] aminoethyl) piperazine; 

1- (2-Methoxybenzyl) -4- (2- [6-f luorobenzothiazol-2- 
yl] aminoethyl) piperazine; 

1- (2-Isopropoxybenzyl) -4- (2- [6-f luorobenzothiazol-2- 
yl ] aminoethyl ) piperazine ; 

1- (2-Methoxyphenyl) -4- (2- [6-f luorobenzoxazol-2- 
yl ] aminoethyl ) piperazine ; 
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1- Oyridin-2-yl) -4- (2- fbenzoxazol-2- 
yl]aminoethyi)piperazine; or 

l- (Pyrimidin-2-yl) -4- (2- [benzoxazol-2 - 
yl]aminoethyl)piperazine. 



21. A compound according to claim l which is 
1- (2-Methoxyphenyl) -4- (2- [benzimidazol -2- 
yl ] aminoethyl ) piperazine ; 

l-Phenyl-4- (2- [benzimidazol -2 -yl] aminoethyl) piperazine; 
1- (Pyridin-2-yl) -4- (2- [benzimidazol -2- 
yl J aminoethyl ) piperazine ; 

1- (Pyridin-2-yl) -4- (2- [1-ethylbenzimidazol -2- 
yl ] aminoethyl ) piperazine 

1- (Pyridin-2-yl) -4- (2- U-isopropylbenzimidazol-2- 
15 yl ] aminoethyl ) piperazine ; 

1- (2-Methoxyphenyl) -4- (2- [l-methylbenzimidazol-2- 
yl ] aminoethyl ) piperazine ; 

1- (2-Isopropoxylphenyl) -4- (2- [l-methylbenzimidazol-2- 
yl ] aminoethyl ) piperazine ; 

20 1- (3-Trifluoromethylphenyl) -4- (2- tl-methylbenzimidazol-2 

yl ] aminoethyl ) piperazine ; 

1- (2-Methoxyphenyl) -4- (2- [l-ethylbenzimidazol-2- 
yl ] aminoethyl ) piperazine ; 

l-Phenyl-4- (2- [l-ethylbenzimidazol-2- 
25 yl] aminoethyl) piperazine; or 
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L -Phenyl (2- [i-isopropylbenzimidazol-2- 

yl] aminoethyl) piperazine . 

22. A compound of the formula 

N v ) ( 

A— N N-(CH 2 ) m -Ar 

R 5 Re 

5 

wherein: 

A is C^C, alkylene optionally substituted with one or two d-C. 
alkyl groups; 

R„ R<, *. and R s are the same or different and represent 
10 hydrogen or C x -C s alkyl; and 

m is 0, 1 or 2; and 

Ar represents mono or bicyclic aryl or heteroaryl, each of 

which is optionally substituted independently with up to 
five groups selected from d-C. alkyl, C x -C. alkoxy, 
halogen, Cl -C, alkylthio, hydroxy, amino, mono- or di (C.- 
C s )alkylamino, cyano, nitro. trifluoromethyl, 
trifluoromethoxy, C-C t alkyl sulfonyl. sulfonamide, or 
alkyl sulfonamide. 



15 



20 



23. A method of the treatment and/or prevention of 
neuropsychological disorders, which comprises administering to 
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treatment an effective amount of , 
compound as claimed in Claim 1. 



ne urapsychological disorders _ ^^^^ ^ achijophrenia _ 
— ry i^i^n,, C09nitive disorderSi substance ^ 
the use of neuroleptic agents. 



10 



25. The use of a compound according to claim l for the 

preparation of a medicament for use in , 

use xn treatment of 

neuropsychological disorders. 

15 26. A salt according to claim 1 which is 

1- (S-Fluoropyrimidin-2-yi, -4- (a- [S-benzothiazol-2- 
ylamino] butyl) piperazine difumarate; 

1- (2-Methoxyphenyl) -4- (2- rs-fluorobenzothiazol-2- 
ylamino] ethyl) piperazine difumarate; 
20 1- (Pyrimidin-2-yl) -4- (2- fbenzothiazol-2- 

yl] aminoethyl) piperazine difumarate; 

1- (Pyrimidin-2-yl),-4- (4- [benzothiazol-2- 
yl]aminobutyl)pi P erazine difumarate; 

1- (5-Fluoro P yrimidin-2-yl, -4- ( 2 . [benzothiazol-2 - 
25 yl] aminoethyl) piperazine difumarate; 
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1- (5-Methyipyrimidin-2-yl) -4- (2- [benzothiazol-2- 
yllaminoethyl) piperazine difumarate; 

l-Phenyl-4- (2- [benzothiazol - 2 -yl] aminoethyl) piperazine 

difumarate; 

5 1- (Pyridin-2-yl) -4- (2- (benzothiazol -2- 

yl] aminoethyl) piperazine difumarate; 

1- (4-Chlorophenyl) -4- (2- (benzothiazol -2- 
yl] aminoethyl) piperazine dihydrochloride ; or 
1- (4-Fluorophenyl) -4- (2- [benzothiazol -2- 
10 yl] aminoethyl) piperazine dihydrochloride. 
27. A salt according to claim 1 which is 

1- (2-Methoxyphenyl) -4- (2- [benzothiazol -2- 
yl] aminoethyl) piperazine difumarate ; 

1- (2-Methoxyphenyl) -4- (3- [benzothiazol -2 -yl] aminopropyl) 

15 piperazine hydrobromide; 

l- (2-Methoxyphenyl) -4- (2- [4-methoxybenzothiazol-2- 
yl ] aminoethyl ) piperazine hydrobromide ; 

1- (2-Methoxyphenyl) -4- (2- (4-methylbenzothiazol-2- 
yl ] aminoethyl ) piperazine hydrobromide ; 
20 1- (2-Methoxyphenyl) -4- (2- [4-chlorobenzothiazol-2- 

yl] aminoethyl) piperazine hydrobromide; 

1- (2-Methoxyphenyl) -4- (2- [6-ethoxybenzothiazol-2- 
yl] aminoethyl ) piperazine hydrobromide ; 

1- (2-Methoxyphenyl) -4- (2- [6-methylsulfonylbenzothiazol- 
25 yl] aminoethyl) piperazine hydrobromide 
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l-(Pyrimidin-2-yl)-4- f2 fs fl PCT/US99/2279I 
YD 4 -(2-[6-fluorobenzothiazol-2- 
yUaminoethyDpiperazine difumarate; 

1- (2-Methoxyphenyi) -4- ( 2 - [6-fluorobenzothiazol-2- 
ylj aminoethyl)piperazine difumarate; 
5 l-Benzyl-4- (2- [S-fluorobenzothiazol-2- 

ylJaminoethyDpiperazine difumarate; or 

1- (4-Chlorobenzyl, -4- (2 _ [6 . f luorobenzothiazol- 2 - 
yl ] aminoethyl ) piperazine hydrobromide . 

28. A salt according to claim l „ hich ia 
1- (2-Ethoxyphenyl) -4- ( 2 - U-fluorobenzothiazol-2- 
yl ) aminoethyl ) piperazine hydrobromide ; 

1- (S-Fluoropyrimidin-2-yl) - 4 - {2 - [6 . f luorobenzothiazol-2- 
yl] aminoethyl)piperazine hydrobromide; 

l-(5-Methylpyrimidin-2-yl)-4-(2-r« 

YJ-> 4 (2-[S-fl UO robenzothiazol-2- 
yl] aminoethyl, piperazine hydrobromide; 

1- (Pyridin-2-yl, -4- (2- lS-fluorobenzothiazol-2- 
ylj aminoethyl) piperazine hydrobromide; 

1- (3-Trifluoromethyl P henyl) -4- (2- t6-f luorobenzothiazol-2- 
yl] aminoethyl) piperazine hydrobromide; 

l-Phenyl-4- (2- [6-fluorobenzothiazol-2- 
yl]aminoethyl)piperazine hydrobromide; 

1- (4-Fluorophenyl, -4- (2- [S-fluorobenzothiazol-2- 
yl]aminoethyl)pip erazine hydrobromide; 

1- (2-Isopropoxyphenyl, -4- (2- (6-fluorobenzothia Z ol- 2 - 
yl ] aminoethyl ) piperazine hydrobromide , 
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1- (2-Methoxybenzyl) -4- (2- [6-f luorobenzothiazol-2- 
yl] aminoethyl) piperazine hydrobromide ; or 

1- (2-Isopropoxybenzyl) -4- (2- [6-f luorobenzothiazol-2- 
yl ] aminoethyl ) piperazine hydrobromide . 
5 29. A salt according to claim 1 which, is 

1- (2-Methoxyphenyl) -4- (2- [6-f luorobenzoxazol-2- 
yl] aminoethyl) piperazine hydrochloride; 

1- (Pyrimidin-2-yl) -4- (2- [benzoxazol-2- 
10 yl] aminoethyl) piperazine hydrochloride; 

1- (Pyridin-2-yl) -4- (2- [benzoxazol-2- 
yl] aminoethyl) piperazine hydrochloride; 

1- (2-Methoxyphenyl) -4- (2- [benzimidazol-2- 
yl] aminoethyl ) piperazine hydrobromide ; 
15 i-Phenyl-4- (2- [benzimidazol-2-yl] aminoethyl) piperazine 

hydrobromide ; 

1- (Pyridin-2-yl) -4- (2- [benzimidazol-2- 
yl] aminoethyl ) piperazine hydrobromide ; 

1- (Pyridin-2-yl) -4- (2- [l-ethylbenzimidazol-2- 
20 yl 1 aminoethyl ) piperazine hydrobromide ; 

1- (Pyridin-2-yl) -4- (2- [i-isopropylbenzimidazol-2- 
yl] aminoethyl ) piperazine hydrobromide ; 

1- (2-Methoxyphenyl) -4- (2- [i-methylbenzimidazol-2- 
yl] aminoethyl) piperazine hydrobromide; or 
25 1- (2-Isopropoxylphenyl) -4- (2- [l-methylbenzimidazol-2- 

yl] aminoethyl) piperazine hydrobromide . 
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30- A salc according to cUim i ^ ^ 

yllammoehhviui , * 

,-^ C xaiine nydrobromide; 

l-(2-Methoxyphenyl). 4 -(2-ri- et u vl . . . 

ethylben2imidazol-2- 
XlJ aminoethyDpiperazine hydrobromide; 

l-Phenyl-4- (2- U-ethylbenzimidazol- 2 - 
YU aminoethyl) piperazine hydrobromide; 

l-Phenyl-4- (2- ri-isopropylbenzimidazol-2- 
71] aminoethyl, piperazine hydrobromide . 
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